This new virus posed several uncertainties, and among them was the identification of the main risk groups. Some major risk factors for severe disease and death have been described. There was a higher mortality among young people. 1 The role of pregnancy, asthma, chronic obstructive pulmonary disease and metabolic conditions (diabetes mellitus, obesity) in the ocurrence of severe pandemic H1N1 influenza infection has been documented too. 2, 3 Some immigrants and refugees might be more vulnerable than other groups to pandemic influenza because of pre-existing health and social disparities, migration history and living conditions. 4 The existence of barriers to health care, such as cultural obstacles, differences in language, lack of knowledge of the health care system, seem to be related with worse health outcomes. 5 European countries rarely collect health data by ethnicity (the UK, Sweden and the Netherlands being exceptions). 5 An observational population-based study in UK found higher pediatric mortality rates related to pandemic influenza A (H1N1) in some ethnic minority groups (Bangladeshi and Pakistani children). 6 During the first wave of pandemic influenza A (H1N1) in Norway, an analysis of the hospitalized patients with influenza-like illness found a higher proportion of non-ethnic Norwegians among the H1N1 positive patients. 7 Non-Hispanic blacks, Hispanics and Asians had higher hospitalization rates due to pandemic influenza A (H1N1) 2009 in the USA, 8, 9 and mortality rates were four times higher in American natives. 10 Indigenous populations from Australia, Canada and New Zealand have been found to have a three to eight times higher rate of hospitalization and death associated with infection with the 2009 pandemic influenza A (H1N1) virus. 10, 11 The occurrence of more severe forms of the infection could be explained by the following hypotheses: much higher prevalence of identified risk factors for severe disease and death, differences in approaches to health, difficulties in accessing or delayed access to health care, living conditions (poverty, overcrowding) and increased genetic susceptibility. 10, 11 In Spain there is no published information on this subject. The objective of this study was to compare, between the immigrant and autochthonous populations in the Madrid region, the incidence and characteristics of influenza cases consulting in Primary Care (PC) and severe influenza cases. Age-adjusted rates were calculated for influenza cases consulting in PC and severe influenza cases. The denominator used for PC was population included in the MRPHS in the middle of the analysis period (31 December 2009), and therefore registered in the Individualized Health Card database. Severe cases included patients from public and private hospitals, so the denominator used for rates was population registered in the most recently updated Municipal Continuous Register (1 January 2009). Rates were adjusted by age using the direct method (European standard population).
Methods
Analyses were performed stratified by gender, both for PC and severe influenza cases. Association between origin and chronic pathology was analyzed. For severe cases, association between origin and pregnancy, delay in admission to hospital and need of admission to ICU was estimated. We express results from logistic regression analyses as odds ratios (OR) and from generalized linear models as prevalence ratios (PR), both of them with 95% confidence intervals (95% CI). Univariable and multivariable models were used. Analyses were performed with Epidat 3.1 and SPSS 16.0 software.
Results

PC influenza cases
Between 1 May 2009 and 22 May 2010, 165 492 influenza cases were reported by PC (tables 1 and 2). Of these, 30 275 (18.3%) were immigrants and 131 952 (79.7%) were autochthonous patients. Females accounted for 59.8% of the patients (52.5% in Spain-born population, P < 0.001). The mean age was higher in women (28.8 vs. 25.4 years, P < 0.001) and in immigrants (29.2 vs. 26.8 years, P < 0.001). Age-adjusted influenza rate was lower in immigrant population (2396.3, 95% CI 2362.5-2430.0 vs. 2795.9, 95% CI 2780.4-2811.5; per 100 000). Only women from Latin America had higher influenza rates than autochthonous women, after age adjustment. Chronic pathology was present in 9.2% of immigrants (18.7% in Spain-born population, P < 0.001). Asthma was the most common underlying chronic pathology (5.2% in immigrants, 12.1% in Spain-born population), followed by obesity (2.3% in both immigrants and Spain-born population) and diabetes mellitus (1.2% in immigrants and 1.9% in autochthonous population). The risk of suffering from an underlying chronic pathology, after age adjustment, was lower in immigrant population (0.43, 95% CI 0.42-0.45).
Severe influenza cases
During the considered period, 1102 severe influenza cases were reported. Of these, 243 (22.1%) were immigrants (tables 3 and 4). Females accounted for 57.6% of the patients (48.1% in Spain-born population, P < 0.001). The mean age was 34.0 AE 22.4 years, and no differences were found by origin. Age-adjusted severe influenza rate was higher in immigrant population: 19.7 (95% CI 15.9-23.5) cases per 100 000 vs. 17.1 (95% CI 15.9-18.3) in Spain-born population. By gender and region of origin, the only statistically significant difference found was in men from North Africa, with a lower rate compared with autochthonous men.
Chronic pathology was present in 35.0% of immigrants with severe disease and 56.8% of Spain-born population (P < 0.001). After age adjustment, probability of suffering from an underlying chronic pathology was lower in men and women from Latin America (0.26, 95% CI 0.14-0.46 and 0.40, 95% CI 0.25-0.63, respectively) and in men from central and eastern Europe (0.18, 95% CI 0.05-0.65). Of the 256 women admitted to hospital with severe influenza cases, who were of child-bearing age (15-44 years), 16.0% were pregnant. Pregnancy was more common in immigrant women (21.3% vs. 12.3% in autochthonous women, P = 0.06). The mean time from symptom onset to hospital admission was 4.1 AE 3.1 days in immigrant patients (3.2 AE 2.9 days in autochthons, P < 0.001). Admission to ICU occurred in 23.8% of severe cases in immigrants and 20.4% of Spain-born population (P = 0.289). Probability of admission to ICU, adjusted by age, underlying chronic pathology, pregnancy and mean time from symptom onset to hospital admission was higher in men from central and eastern Europe (PR 8.44, 95% CI 2.81-25.40) and women from North Africa (PR 3.30, 95% CI 1.09-10.05). Out of the total of severe influenza cases, 41 died (36 from Spain, two from Ecuador, one from Morocco and the other one from Romania).
Discussion
Analysis by gender and origin of pandemic influenza cases, both consulting in PC and severe cases admitted to hospital makes it possible to detect differences between immigrant and autochthonous population.
Rates of influenza in PC have been lower in the immigrant population, possibly due to the existence of barriers in access to health services along with differing perceptions of disease severity on the part of both the patients and the attending professionals. Dissimilar patterns of use of health services might be important to explain the differences found. Compared with the autochthonous population, immigrants tend to use PC medical consultations slightly less, their use of emergency departments is higher and their influenza vaccination coverage is lower. [13] [14] [15] . Even so, Latin American women have the highest rates in all the analyzed groups. Chronic pathology is less common in immigrant patients, as could be expected because of the healthy immigrant effect, 16 although underdiagnosis in some groups could not be ruled out.
Severe influenza rate is higher in immigrants, though the difference with the autochthonous population is not statistically significant, probably because of the small number of cases. Highest rates could be associated with other factors related to a higher risk of severe outcome, like a delay in hospitalization or pregnancy. Immigrant women admitted to hospital with severe influenza were more likely to be pregnant than autochthonous. This finding could be attributed to higher fertility rates of immigrant women. In Spain the fertility rate is higher in women from Africa and Latin America, 13 and in our region general fertility rate was 1.19 times higher in immigrant women than in autochtonous in 2009. Pregnant women had an increased risk of severity, both in hospital and ICU admission, and a disproportionately high risk of mortality due to 2009 influenza A(H1N1). 17, 18 As for the other factor mentioned, the time from symptom onset to hospital admission was longer in immigrants. A delay of 1 day in the median time between the onset of symptoms and admission to hospital increased the risk of death by 5.5%. 19 The higher probability of ICU admission detected in women from North Africa and men from central and eastern Europe, is maintained after adjustment by the rest of analyzed factors: age, chronic pathology, pregnancy and delay in hospital admission. This could be due to other not analyzed factors: other underlying conditions (tobacco and alcohol intake, other pathologies, etc.), socio-economic factors (adverse living conditions), delay from symptom onset to antiviral treatment, 20 etc. Also, less immunity acquired by vaccination or previous infections (due to less virus circulation in some geographic areas) or even genetic differences, could lead to better explain the occurrence of more severe forms of influenza.
This study and data comparisons have several limitations. The small number of cases in some groups must be viewed with great caution, especially when using them to compare groups. Racial/ethnic and socio-economic data and other important factors like household size were not available, so it was not possible to analyze them. Children groups could be affected by higher heterogeneity. Many immigrants' children are born in Spain and are classified into the autochthonous population group, although they could share more characteristics (especially ethnic and living conditions) with the immigrants' group. Moreover, lack of information about parents' country of birth is a serious limitation for the analysis, especially in children. Also it was not possible to evaluate a potential delay in access to PC. In addition, the study data did not allow to assess the relationship between the time of disease onset and the start of oseltamivir treatment, so the possibility that the length of this interval could be a factor affecting outcome can not be discarded.
This study showed that the rates of influenza cases consulting in PC were lower in the immigrant population, except for women from Latin America. Immigrant patients had less chronic pathology than the autochthonous population and severe influenza cases in immigrants had more probability of being pregnant. Men from central and eastern Europe and women from North Africa suffering from severe disease had higher probability of ICU admission. These facts can be useful for new pandemic waves management purposes, in addition to targetting future investigations to deeply analyze the differences found. Although access to the Spanish Health System is universal, pandemic influenza preparedness and response plans should incorporate specific actions to improve immigrants' access to health services and their knowledge of the health care system, and to decrease cultural, literacy and language barriers. 
Key points
We observed differences in the influenza rates. It was lower in Primary Care for the immigrant population. No statistically significant differences in severe influenza incidence rates were detected between immigrant and native populations. Chronic conditions were less common in the immigrant population. In severe influenza cases, pregnancy was more common in immigrant women and the probability of admission to ICU was higher in men from central and eastern Europe and North African women. Some immigrants might be more vulnerable than other groups to pandemic influenza. This information should be taken into account for purposes of new pandemic preparedness.
